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LiCoO2 导热系数的研究，还可以为寻找具有更高 ZT 值的材料提供思路。在分































With the wide application of mobile and portable electronic devices, Li-ion 
Batteries are playing an increasingly important role in society. From the space shuttle 
in the outer space to the submarine in the ocean, Li-ion Batteries can be seen 
everywhere. Lithium ion batteries, however, bring convenience for mankind. At the 
same time, they also have some potential safety hazard. And with the development of 
Li-ion Batteries, their security problem attracts more and more attention, and it has 
become an important factor restricting the development of lithium ion batteries. 
According to some analysis， the problem of the Li-ion Batteries' safety mainly are 
characterized by fever, combustion, explosion and other phenomena. The problem of 
safety is really the thermal dissipation. There are many reasons for heat problem of Li-
ion Batteries, and one of the most important is the thermal properties of electrode 
materials of the batteries. LiCoO2 is a kind of typical material of layered structure, 
widely used as lithium ion battery cathode material. Therefore, studying the thermal 
conductivity of this material is helpful for the research of safety of lithium ion batteries. 
As the thermal conductivity of LiCoO2 is reversibly changeable in the working process , 
and the thermal conductivity also has affect on thermoelectric figure of merit (ZT), the 
study of LiCoO2 thermal conductivity can be helpful for the  search of materials with 
higher ZT. The Callaway model is used when we analysis the data of thermal 
conductivity. However, we found that the result of the traditional Callaway model and 
experimental value of the existence have a lot of difference. So, we proposed an 
improved Callaway model. And with this new model, we suppose the defect type of 
LiCoO2 is not constant, but changeable with the working process of lithium ion battery. 
We can get  the good result that are able to fitted to the experiment results very well 
with the help of this new model. As a result, we find out the variable law of LiCoO2 
using the new model. What's more, we use the artificial neural network (ANN) to 
analyze the thermal conductivity of LiCoO2, which is a mathematical model based on 
















laws between the data, so as to build a model for the input and output. Using this tool, 
we can clearly understand the changes of the LiCoO2 thermal conductivity. And，when 
analyzing the data using artificial neural network, we can easily consider other factors 
that influence the thermal conductivity of LiCoO2 , and make the calculated results 
more close to the experimental values. Therefore, we are able to have better 
understanding on the variable rules of thermal conductivity for LiCoO2. 
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第一章  绪论 
1.1 研究背景 



































































































 Q : 导热速率，单位是 W； 
 S： 等温面的面积，单位是 m2； 














不同,可以把材料分为保温材料(平均温度不低于 350 oC 时热导率不大于 0.12 
Wm-1K-1)和超级保温材料(热导率小于 3 x10-4 Wm-1K-1)。到目前为止，人类发





























































































正极反应：LiCoO2  ==  Li1-xCoO2 + xLi+ +x e-                   （1.3） 


























































Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
